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TECHHOLOGY
High efficiency cooling and precise tenperatare cortiol on a nulleneter
scale footprit that provides an orderof-magnihide efficiency
impmvemett over state-of-the-at thermoelectic (Peler) coolers.

COMMERCIAL APPLICATION

4 Electronics : micmoprocessors, optical and EF sources, and other high density
COmporets

4 M ERM 5/ Mlhicrosysiems: lab-on-a-chip, harsh ervimrmnernts, and heat generating
devices

# Senwors: inftared, terperatare-dependert, precision, and lugh tenperature
mstuments

#Biomedical: bio-pmocessing, dnig discovery, m vomo electiories, and other
temperature comtiol applications

S0CIAL f ECONOMIC BENEFIT

#E:xtended errriiormmertal terperabure ranges

#4bility to generate coolmg tenperahives well belowr the ambient tenperatare,
alloanng panetion temmperahares tobe driven noach lowrer

#FPrecision spatial and termporal thermal comtm] fortemperahire sensitive devices
#Lowrer operatmg ternperabares for inmreased reliabilty and performance
#Enabling of mioro-scale devices that require active cooling andfor ternperahire

cottiol

MEMS Stirling Device

Polar Thermal Technologies, inc., Chicago, Hlinois, and
John Hopkins Applied Physics Laboratory, Laurel, Maryland
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A-Ad Crosseclion
NASA APPLICATIONS

#Suppors firhare MAS A mussions by providing hugher effrienoy
coolmg and more precise tenperahire cortol

o Space Scence: Advanced techiologies in avionics,
ponarer sources, optlos, bloassay, teclmobey, and sampk
rehim

o Earth Scence : Hew generation of small, highby capable
actore, passive, and insita mstoments

o Asrwpace Technology: nuniabiri=ed sensors and
artuators embedded throuzhodt whicles

o Mhcre and Nanw Sadelhies : thermal managzement
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